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SPECIFICATION 
AGENJ^EQRJ^ ^ATING NERVAL., DISEASES 

5 

[FIELjD OF THE INVENTION] 

The present invention relates t9 an agent for treat- 
ing nerval diseases and an inhibitor of glutamate toxic- 
10 ity (not including an antidementia agent) which contains 
a peptide or a pharmacologically acceptable salt thereof 
as an effective component. 



[BACKGROUND OF THE INVENTION] 

15 

The physiologic functions of living body are easily 
influenced by excessive or inappropriate stimulation by 
an excitatory neurotransmitter which is represented by a 
glutamate. It is known that abnormal excitatory neuro- 

20 transmitting system deeply relates to various nerval 

diseases including acute nerval diseases such as parox- 
ysm, brain ischemia, spinal damage, injury of head, ante- 
partum or postpartum anoxia, brain defect after heart 
bypass operation or heart transplantation, cardiac stand- 

25 still, and hypoglycemia. Further, it is reported that 
the abnormal excitatory neuro- transmit ting system per- 
tains to chronic nerval diseases such as Alzheimer's 
disease, Huntington's chorea, amyotrophy, scleroma of 
lateral funiculus of spinal, dementia following AIDS, 

30 injury of eyes, retinopathy, agnosia, and Parkinson's 

disease. It is further reported that the abnormal excit- 
atory neuro -transmitting system pertains to muscle spasm, 
convulsion, migraine, incontinence of urine, breakaway 
from nicotine, mental diseases such as schizophrenia, 

35 epilepsy, brain edema, chronic ache, and tardive dyskine- 
sia. 
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The above-mentioned reports are seen, for example, 
in "Endogenous factors protecting neurons against gluta- 
mate cytotoxicity" of "Course of Medical Science 11 , Vol. 
186, No. 11, Sept. 12, 1998, pages 787-790 (1998); "Con- 
5 trol of Neuronal Death by Endogenous Factors" of "Folia 
Pharmacol. Jpn. , 112, 177-186 (1998); and "Glutamate in 
CNS Disorders" of DN&P 8(5), 261-277, June, 1995. 

Japanese Patent Publication No. 8-26069 describes 
that a peptide of the formula of pGlu-Asn-Ser-Pro-Arg- 

10 Gly-NH 2 and a pharmacologically acceptable salt thereof 
are of value as antidementia agents for improving cogni- 
tion and dysmnesia of dementia patient. However, there 
are no reports on inhibition of glutamate toxicity of the 
above-mentioned peptide, its analogous peptide named 

15 Arginine vasopressin [AVP(1~9)], and its active metabo- 
lite in brain, called [pGlu 4 , Cyt 5 ] AVP (4-9) . 

[DISCLOSURE OF THE INVENTION] 

20 The invention has an object to provide a novel agent 

for treating nerval diseases and a novel inhibitor of 
glutamate toxicity, exclusive of an antidementia agent. 

The present inventors have made study on pharmaco- 
logical actions of the peptide of the formula of pGlu- 

25 Asn-Ser-Pro-Arg-Gly-NH 2 and a pharmacologically acceptable 
salt thereof, and discovered that this peptide and the 
salt show excellent inhibitory action on glutamate toxic- 
ity (protection on glutamate -induced neurocyte disorder) . 
The invention has been completed on this discovery. 

30 Accordingly, the present invention resides in an 

agent for treating nerval diseases which contains as an 
active component a peptide of the formula of: 



35 



pGlu -Asn-Ser - Pro - Arg - Gly- NH 2 
or a pharmacologically acceptable salt thereof. 
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The present invention further resides in an inhibi- 
tor of glutamate toxicity, exclusive of an antidementia 
agent, which contains as an active component a peptide of 
the formula of: 

pGlu-Asn-Ser-Pro-Arg-Gly-NH 2 



or a pharmacologically acceptable salt thereof. 

Each of the abbreviations in the formula of the pep- 
10 tide of the invention stands for the specific amino acid. 
As is well known, each of the abbreviations represents 
the following amino acids: 

pGlu: pyroglutamic acid 

Asn : asparagine 
15 Ser: serine 

Pro: proline 
Arg : arginine 
Gly: glycine 

20 The optical configuration of each amino acid is L- 

form, unless otherwise indicated. 



[PREFERRED EMBODIMENTS OF THE INVENTION] 

25 The above-mentioned peptide and its pharmacological - 

ly acceptable salt, which is the active component of the 
agent for treating nerval diseases or the inhibitor of 
glutamate toxicity according to the invention can be 
obtained by the methods described in the aforementioned 

30 Japanese Patent Publication No. 8-26069.. Examples of the 
pharmacologically acceptable salts include acetate, hy- 
drochloride, citrate, and methanesulf onate . Preferred is 
acetate . 

The below-mentioned pharmacological experiments show 
35 that a pharmaceutical agent containing the aforementioned 
peptide or its pharmacological acceptable salt is of 



-4- 

value as an inhibitor acting on glutamate toxicity. 

According to the in vitro pharmacological experi- 
ments (using cells of rat cerebral cortex) for measuring 
actions on glutamate- induced neurocyte disorder, pGlu- 
5 Asn-Ser-Pro- Ar g - Gly - NH 2 acetate showed an inhibitory 
action against glutamate -induced cellular death at a 
concentration of the range of 1/1,000 to 1/10,000, in 
comparison with AVP(4-9) which is a vasopressin metabo- 
lite. See the below-described Example 1. Accordingly, 
10 it has been confirmed that the pGlu-Asn-Ser-Pro-Arg-Gly- 
NH 2 acetate shows a inhibitory action on excessive excit- 
atory actions and neuropathic actions induced by an ago- 
nist of glutamate acceptor. 

On the basis of the above-mentioned results, that 
15 is, the peptide of the formula of pGlu-Asn-Ser-Pro-Arg- 
Gly-NH 2 and a pharmacologically acceptable salt thereof 
have an inhibitory action on the glutamate toxicity, it 
is expected that these compounds can be utilized as the 
agents for treating various nerval diseases including 
20 acute nerval diseases such as paroxysm, brain ischemia, 
spinal damage, injury of head, ante -par turn or postpartum 
anoxia, brain defect after heart bypass operation or 
heart transplantation, cardiac standstill, and hypoglyce- 
mia. It is further expected that these compounds can be 
25 utilized as the agents for treating chronic nerval dis- 
eases such as Alzheimer's disease, Huntington's chorea, 
amyotrophy, scleroma of lateral funiculus of spinal, 
dementia following AIDS, injury of eyes, retinopathy, 
agnosia, and Parkinson's disease. It is furthermore 
30 expected that these compounds can be utilized for treat- 
ing muscle spasm, convulsion, migraine, incontinence of 
urine, breakaway from nicotine, mental diseases such as 
schizophrenia, epilepsy, brain edema, • chronic ache, and 
tardive dyskinesia. 
35 The above-mentioned peptide or its pharmacologically 

acceptable salt, which is an active component of the 
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agent of the invention for treating nerval diseases can 
be generally administered parenterally (for instance, by 
intravenous injection, subcutaneous injection, intraven- 
tricular administration, syringomyelic administration, 
5 nasal administration, or rectal administration) . If 
appropriate, the compounds can be orally administered. 
The pharmaceutical agent can be prepared in the form of 
injection liquid, nasal drop, suppository, percutaneous 
administrable agent, pellets, capsules, powder, or gran- 

10 ules. If the parenterally administrable is an injection 
liquid, the injection liquid can be prepared using dis- 
tilled water for injection liquid, physiological brine, 
or Ringer ! s solution. The injection liquid can be pre- 
pared in the form of freeze -dried ampul agent using an 

15 additive such as mannitol or sorbitol. The freeze-dried 
ample agent can be dissolved when it is administered. 

The aforementioned peptide and its pharmacologically 
acceptable salt can be administered generally at a dose 
of 0.1 ng to 1 mg per day for adult. However, in the 

20 case of parenteral administration or nasogastric admin- 
istration, the dose preferably is in the range of 0.1 ng 
to 100 fig. In the case of oral administration and rectal 
administration, the dose preferably is 10 to 1,000 times 
as much as the dose for parenteral administration. The 

25 dose can be adjusted in consideration of age, race, and 
conditions of patient. 

The present invention is further described by the 
following examples. 

30 

[Example 1] Action on glutamate- induced neurocyte dis- 
order (in vitro) 
[Procedures] 

The cerebral cortex of rat (0 -day-old) was incubated 
35 at 37°C in a Hank's solution containing 1.5 mg/mL. of dis- 
pase, and then cells were isolated. The neurocytes were 
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dispersed on a poly-L-lysine-coated multiple well plate 
at a density of approx. 4 x 10 4 cells/cm 2 , and then to the 
plate was added cytosine~p~arabinofuranoside (20 ptM) . 
The nerocytes were cultured on the plate for 4 days . 
5 The nerocytes were identified by indirect fluores- 

cent method using a neuro- filament antibody. 

The cultured neurocytes were washed with a Hank ' s 
solution and further incubated at 37°C for 30 minutes 
under atmospheric conditions. Incubated neurocytes were 

10 again incubated for 10 minutes in a Hank ! s solution con- 
taining glutamate. Then, they were washed, and further 
incubated for one hour. At 15 minutes before the incuba- 
tion was complete, propidium iodide (4.6 /xg/mL.) was add- 
ed. After the incubations were complete, the incubated 

15 neurocytes were washed with PBS (phosphate buffer solu- 
tion containing sodium chloride) , and then observed using 
fluorescence microscope. 

The pGlu-Asn-Ser-Pro-Arg-Gly-NH 2 acetate or AVP(4-9) 
was added to the 4 day- cultured solution prior to the 

20 glutamate treatment. 
[Results] 

The pGlu-Asn-Ser-Pro-Arg-Gly-NH 2 acetate (4 day 
$ treatment) showed an inhibitory action against neuronal 

death induced by glutamate (1 vcM) at either concentration 
25 of 0.1 nM and 1 nM. Further, it was noted that the in- 
hibitory action of pGlu-Asn-Ser-Pro-Arg-Gly-NH 2 acetate 
against glutamate toxicity was reduced by the action of 
[Pmp 1 , Tyr (Me) 2 ] AVP (either of 0.1 nM and 1 nM) which was 
known as VI receptor antagonist. In contrast, AVP (4-9) , 
30 namely, vasopressin metabolite, inhibited the glutamate- 
induced neuronal death at either concentration of 1 jjM 
and 10 juM. 

The experimental results indicate that pGlu-Asn-Ser- 
Pro-Arg-Gly-NH 2 acetate shows an inhibitor/ action against 
35 glutamate -induced cellular death at a concentration of 
1/1,000 to 1/10,000, in comparison with AVP (4-9) . 



[Example 2] Preparation example for injection solution 
In 100 mLi of distilled water for injection were dis- 
solved 1 mg of pGlu - Asn - S er - Pro - Arg - Gly- NH 2 acetate, 750 
mg of sodium chloride, 150 mg of citric acid, and 370 mg 
of sodium citrate. The resulting solution was filtered, 
sterilized, and placed in a 1 mL- volume ampul . The ampul 
was sealed by fusing at its head, to give an injection 
solution according to the invention for treating nerval 
diseases . 

[Example 3] Preparation example for freeze-dried in- 
jection solution 

In 100 mL of distilled water for injection were dis- 
solved 1 mg of pGlu-Asn-Ser-Pro-Arg-Gly-NH 2 acetate, 2.5 g 
of D-mannitol, and 500 mg of sodium chloride. The re- 
sulting solution was filtered, sterilized, and placed in 
vials in an amount of 1 mL each. The solutions of the 
vials were freeze-dried to give a freeze-dried injection 
solution according to the invention for treating nerval 
diseases . 

[Example 4] Toxicity test 

pGlu-Asn-Ser-Pro-Arg-Gly-NH 2 acetate was subcutane- 
ously injected to a SD strain rat at a dose of 1 mg/kg. 
No noticeable changes were observed. 

[Possible Industrial Utilization] 

The peptide of the formula of pGlu-Asn-Ser-Pro-Arg- 
Gly-NH 2 and a pharmacologically acceptable salt according 
to the invention show no specific toxicity in the conven- 
tional toxicity test, while they show excellent action 
for treating nerval diseases. 



